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(54) ELECTRIC DISCHARGE MACHINING 
ELECTRODE WIRE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To inexpensively realize 
high accuracy and high speediness in electnc discharge 
machining by a device which can obtain an electrode wire 
provided with a characteristic of high tension strength 
and high conductivity, even when a Cu-Zn alloy layer is 
arranged in the outermost layer, by coaxtally forming a 
dispersed strengthening compound unit layer formed of 
two phases of Nb (or Nb alloy) and Cu (or Cu alloy) 
relating to a core material. 

SOLUTION: An Nb v/ire 101 is used in a core material, an 
Nb/Cu two-phase dispersion strengthening compound unit 
layer 102 and a Cu-Zn alloy layer 103 are successively 
coaxially formed relating to this Nb wire 101, In the 
Nb/Cu two-phase dispersion strengthening compound unit 
layer 102, a two-phase dispersion strengthening 
compound unit by Nb, Cu has a dispersion composition, 
the unit has large tensile strength by this dispersion 
composition. Further. Cu is provided even the dispersion 
composition is generated, the dispersion strengthening 
compound unit layer 102 has high conductivity. Ordinary 
temperature tensile strength of the core material is set 



to 10kgf/mm^ in an annealing condition. 
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[NAME OF THE DOCUMENT] ABSTRACT 
[SUMMARY] 

[PROBLEM] When Cu-Zn alloy of low in tensile strength is used in the 
outermost layer, if attempted to keep the tensile strength by using 
10 a high tensile strength steel in the core, the electrical conductivity 
as the composite electrode wire is lowered, and the discharge 
processing current cannot be increased. 

[SOLVING MEANS] Using Nb wire 101 in the core material, Nb/Cu 
two-phase dispersion fortified type composite layer 102 and Cu-Zn alloy 

15 layer 103 are sequentially formed coaxially on this Nb wire 101. The 
Nb/Cu two-phase dispersion fortified type composite layer 102 has a 
dispersion structure in the two-phase dispersion fortified type 
composite of Nb and Cu, and a large tensile strength is assured by 
this dispersion structure. Moreover, Cu is present even in the 

20 dispersion structure, and the dispersion fortified type composite 
layer 102 has a high conductivity. 

[0018] 

[Embodiments of the Invention] 
25 Fig. 1 is a sectional view showing a first embodiment of discharge 
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processing electrode wire according to the invention. The discharge 
processing electrode wire 100 in the invention is composed of a core 
material made of Nb (or Nb alloy) wire 101, and Nb {or Nb alloy) /Cu 
(or Cu alloy) two-phase dispersion fortified type composite layer 102 
5 is provided coaxially on the outer circumference of the Nb wire 101. 
Further, the Nb/Cu two-phase dispersion fortified type composite layer 
102 is covered with Cu-Zn alloy layer 103. 
[0019] 

The Nb/Cu two-phase dispersion fortified type composite layer 
10 102 is a composite material formed by laminating and winding tightly 
sheet materials of Nb and Cu, and it has both high tensile strength 
and high conductivity. For this Nb/Cu two-phase dispersion fortified 
type composite layer 102, the Nb wire 101 functions as a core material 
having a larger strength than Cu. The Cu-Zn alloy layer 103 on the 
15 outermost layer is an important portion for dominating the discharge 
processability . Accordingly, adding Zn excellent in discharge 
processing characteristic to Cu (Zn = 10 to 50 wt.%), a Cu-Zn alloy 
is used. 
[0020] 

20 Herein, the mode of transformation of the laminate composite 

material into Nb/Cu two-phase dispersion fortified composite material 
having a high tensile strength characteristic is explained . 
Laminating Nb sheet 102a and Cu sheet 102b, a composite material is 
formed as shown in Fig. 2 (a), and by reduction processing, creases 

25 are formed as shown in Fig. 2 (b) to be deformed into Nb layer 102c 



and Cu layer 102d, and the structure collapses from the laminar texture . 
Finally, as shown in Fig. 2(c), one layer becomes a dispersion phase, 
and it is transformed into a dispersion structure. Herein, the Cu 
layer 102d becomes dispersion phase 102f , and the Nb layer 102c becomes 
5 Nb phase 102e. 
[0021] 

In the region not destroyed in the laminar texture, the composite 
rule is established, and the tensile strength of the laminate composite 
layer itself is low, and it is difficult to be applied as a reinforcing 

10 member of the composite electrode wire. By contrast, as the laminar 
texture is decomposed to be dispersion structure, the composite rule 
is not applied in the tensile strength of the Nb/Cu composite material, 
and a maximum tensile strength of about 250 kgf/mm^ is achieved. As 
a result, a composite material usable as reinforcing member of the 

15 composite electrode wire can be obtained. In this Nb/Cu composite 
material, since Cu of high conductivity is present also in the 
dispersion structure, the Nb/Cu two-phase dispersion fortified type 
composite layer 102 has a high conductivity characteristic. 
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